Regulation of c-jun gene expression by cAMP in HL-60 myeloid leukemia cells.
Previous studies have demonstrated that expression of the c-jun proto-oncogene is induced by phorbol esters and other agents that activate protein kinase C. The present work has examined the involvement of cAMP-dependent signaling mechanisms in the regulation of c-jun gene expression. Low levels of c-jun transcripts were detectable in untreated HL-60 myeloid leukemia cells. In contrast, treatment of these cells with 8-bromoadenosine 3',5'-cyclic monophosphate was associated with increases in c-jun expression that were maximal at 3 h and then declined to pretreatment levels. Similar findings were obtained with N6,2'-O-dibutyryladenosine 3',5'-cyclic monophosphate and 8-(4-chlorophenylthio)-adenosine 3',5'-cyclic monophosphate, but not with 8-bromoguanosine 3',5'-cyclic monophosphate. c-jun transcripts were also increased with agents, such as prostaglandin E2 and forskolin, that increase intracellular cAMP levels. The effects of these agents on c-jun expression were associated with activation of cAMP-dependent protein kinase. Moreover, inhibition of this kinase activity with the isoquinolinesulfonamide derivative H8 was associated with a block in the induction of c-jun expression by cAMP. Nuclear run-on analysis further demonstrated that while c-jun transcription is a low levels in untreated HL-60 cells, treatment with cAMP analogs is associated with an increase in the transcriptional rate of this gene. Taken together, these findings suggested that, in addition to activation of protein kinase C, stimulation of cAMP-dependent protein kinase activity is also involved in the transcriptional induction of c-jun gene expression. The present results similarly demonstrate that c-fos gene transcription is induced in HL-60 cells through a mechanism involving cAMP-dependent protein kinase activity. Since heterodimers of the Jun and Fos proteins have been shown to bind to the phorbol ester-responsive element (AP-1-binding site), the present findings indicate that cAMP-induced signaling events may also regulate gene transcription through formation of Fos/Jun heterodimers and that interaction between phorbol ester- and cAMP-dependent pathways could occur through induction of the c-jun gene in these cells.